The present cross sectional study was carried out to investigate the effect of first premolar extraction on tooth size discrepancies (TSD) in an orthodontic population seeking treatment at orthodontic department, BSMMU.
Malocclusion can be defined to be a considerable deviation from a normal or an "ideal" occlusion. 1 Achieving a normal occlusion requires evaluating various aspects; for instance an optimum tooth size ratio. A tooth size discrepancy (TSD) refers to the difference in the proportion of the size and the shape of the teeth in question that hinders attaining an "ideal" occlusion. 2 Bolton's tooth size ratios, overall and anterior ratios inclusive, are widely accepted as an essential diagnostic tool in orthodontic practice. 3, 4 The Bolton overall and anterior ratios are defined as the ratio of the mesiodistal width between the six anterior mandibular teeth and the six anterior maxillary teeth and the mesiodistal width between the twelve mandibular teeth and the twelve maxillary teeth respectively. A tooth size discrepancy is found by analysing tooth-size ratios between the maxillary and the mandibular arches. According to some studies ratios more than 2 SD from Bolton's mean of 91.3 %, indicates clinically significant overall tooth size discrepancy (TSD). [5] [6] [7] [8] [9] Tooth extraction is often necessary in orthodontic treatment to achieve the best possible outcome for patients both aesthetically and functionally, where by the extraction of the first four premolars is most common. 10 The decision to extract teeth is a critical one in planning orthodontic treatment and may affect the Bolton overall ratio. The present study is designed to investigate the effect of 1st premolar extraction on tooth size discrepancies among Angles Class I malocclusion in a Bangladeshi population.
OBJECTIVE OF THE STUDY
1.To assess the effect of extraction of four 1st premolars on tooth size discrepancies. 2.To establish whether there is a difference in tooth size discrepancies between males and females among Bangladeshi population.
MATERIALS AND METHODS
The data for this study was obtained from patients dental casts that were selected from the records of individuals treated in the Department of Orthodontics, BSMMU. A total of 50 pair of dental casts were measured both before and after extraction of four 1st premolars. The mesiodistal widths of all teeth from 1st molars mesially were measured and overall ratio and tooth size discrepancies were determined according to the method outlined by Bolton. 3 Before and after extractions, the subjects were divided into small, normal, and large overall ratio groups categorized by the Bolton standard deviation definition.
According to the Bolton overall ratio ±1 standard deviation (91.3 ± 1.91%) calculated in 1958, 3 we divided the subjects into three groups: •Bolton small (BS) group including small overall ratios (smaller than 89.39%); •Bolton normal (BN) group including normal overall ratios (between 89.39% and 93.21%); •Bolton big (BB) group including big overall ratios (larger than 93.21%). The Inclusion criteria:
•fully erupted permanent dentition with only the third molars unerupted, •good-quality pre treatment and post treatment casts of class I malocclusion patients, • no tooth agenesis or extractions, •no mesiodistal restorations or abrasion, and • no tooth anomalies.
After all the data were collected, it was processed using software SPSS (Statistical Package for Social Sciences) version 17 (2008, Chicago; USA). The test statistics used to analyze the data were descriptive statistics. The summarized data were presented in the form of tables and charts with due interpretations.
RESULTS
This study was conducted at BSMMU on 50 individuals whose pre-treatment and post treatment models were measured and evaluated. Among 50 individuals under study, 64% were female and 36% were male giving female to male ratio of roughly 2:1.
The males and females were calculated separately but no significant differences were found in our study. Table 2 shows that although the overall ratios in the BS group declined after 1st premolar extraction, but the patients still remained in this group. After extraction of 1st premolars, (37.50%) of males and (33.33%) of the female patients in the BN group moved to BS group, as shown in Table 3 .
Similarly, Table 4 shows (57.14%) of the male patients and (66.67%) of the female patients in the BB group moved into BN group after extraction of 1st premolars. The overall ratio decreases in all groups after extraction of 1st premolars. Individuals included in BN group had their overall ratio decreased after extraction of premolars and moved to BS group ( 37.50% males and 33.33% females) but the majority of the subjects still remained in this same group after premolars were extracted and significant differences were found between before and after extraction cases ( Table 5 ). In the BB group, the overall ratios decreased and majority of the individuals moved into BN group after four 1st premolars were extracted and it demonstrated a significant relation between before and after extraction groups ( Table 5 ). 
DISCUSSION
The relationship between tooth size ratio and the effect of premolar extraction on tooth size discrepancies were studied because the pattern of extraction of 4 first premolars for orthodontic purpose is frequently used.
Sex differences in tooth dimension have been reported in many literature. Males generally have larger teeth than females. The overall ratios for males and females have been calculated separately, however, there is a lack of agreement regarding sex differences in relation to the tooth size proportion in our study, it may be due to small sample size. Although there was a significant sex difference, as was reported by Smith 11 and Santoro. 12 This article weigh the changes in numbers in each group before and after extraction of premolars, and it was found that over 30% of the male and female patients in the BN group moved into the BS group after premolars were extracted. However, the majority of patients in BN group still remained in the same group after extraction of premolars and were significantly related. Other studies 13 showed that the numbers obviously changed in combinations of four second premolars and upper second and lower first premolars. Since our study deals with 1st premolars only, so future studies should include other extraction combinations and compare between different extraction pattern.
Similarly, in the BB group, some of the male and female patients moved into the BN group. This might suggest that part of the tooth size discrepancy with a big overall ratio would become normal after 1st premolar extraction. However, the change in numbers for males was not related to the extraction pattern of four 1st premolars. This can be explained by the fact that we had so few male patients in the BB group that we did not find a significant changed result. It needs to be researched further in future.
The findings in other studies 13 reveal that removal of four second premolars and upper second and lower 1st premolars had the most effect on the overall ratio. The reason to explain this is upper second premolars are smaller than upper first premolars, the overall ratio will be smaller with removal of upper second than upper first premolars.
CONCLUSION
From our study the following conclusion can be given:
The overall ratios decreased after 1st premolar extraction. In some of the patients normal overall ratio could change to small overall ratios and patients with high overall ratios changed to normal overall ratios, but we did not find any significant results for males in BB group. Such a condition may be attributed to the limited number of patients and our study deal with the effect of only 1st premolars extraction results. Future research work should be carried on more larger samples of different malocclusion group and should include different extraction combinations and comparison.
